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(54) Plastics masterbatches 

(57) A masterbatch of a luminescent strontium alu- 
minate pigment in a plastics carrier material can contain 
up to 70% by weight of the pigment. Articles (e.g. bottles, 



films or tapes) made from the masterbatch can exhibit 
luminescence (after exposure to natural or artificial light) 
for 4 to 8 hours (in some cases up to 12 hours). 
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Description 

[0001 ] This invention relates to plastics masterbatch- 
es and in particular to plastics masterbatches containing 
a luminescent pigment, to a method of making such 
masterbatches and to plastics articles made therefrom. 
[0002] Masterbatches comprising a luminescent pig- 
ment dispersed in a plastics carrier material are known, 
the most commonly-employed pigment being a pigment 
containing zinc sulphide. However, articles made from 
such masterbatches, after exposure to natural or artifi- 
cial light, have been found to have only a limited duration 
of luminescence. 

[0003] A pigment having a potentially much greater 
period of luminescence is based on strontium aluminate 
and is known per se. However, previous attempts to 
make masterbatches containing strontium aluminate - 
based pigments have only been successful in attaining 
pigment levels of 10-15% by weight (based on the total 
weight of the masterbatch) and articles made from these 
masterbatches have again been found to have only lim- 
ited duration of luminescence. 

[0004] The applicants have devised a masterbatch 
which can contain up to 70% by weight (based on the 
total weight of the masterbatch) of strontium aluminate 
in a wide variety of plastics carrier materials. 
[0005] Accordingly, the present invention provides, in 
a first aspect, a masterbatch comprising a luminescent 
pigment uniformly distributed in a plastics carrier mate- 
rial, in which the luminescent pigment consists essen- 
tially of strontium aluminate and said strontium alumi- 
nate pigment is present in said masterbatch in an 
amount of at least 30% by weight (based on the total 
weight of said masterbatch). 

[0006] Preferably, the amount of strontium aluminate 
pigment in the masterbatch is from 30% to 70% by 
weight, for example 35% to 65% by weight (based on 
the total weight of said masterbatch). 
[0007] The particle size of the strontium aluminate 
pigment is preferably in the range 7 to 45 microns, for 
example 8 to 30 microns. 

[0008] Suitable strontium aluminate pigments for use 
in connection with the present invention are available 
from Nemoto Corporation under the name LUMINOVA 
or from Riedel - de Haen GmbH under the name LU- 
MILUX. 

[0009] The plastics carrier material may suitably con- 
sist of a polyolefin-based homopolymer, copolymer or 
terpolymer. Preferably, the carrier material comprises 
ethylene/vinyl acetate or ethylene/methacrylate copoly- 
mer. Other pofyolefin-based polymers which can be 
used as the carrier material include polyethylene (high- 
density, medium-density or low-density), polypropylene, 
polystyrene, polyvinyl chloride, polyvinyl acetate, poly- 
acetals, styrene/acrylonitrile and acrylonitrile/butadi- 
ene/styrene polymers. 

[0010] Alternatively, the carrier material may com- 
prise polyamides, polycarbonates, polyurethanes or 



polyesters such as polyethylene terephthalate. 
[001 1] In a second aspect, the present invention pro- 
vides a method for making a masterbatch according to 
the first aspect hereinabove described, in which the 
5 method comprises the steps of: 

(i) mixing together, in the absence of moisture and 
without imposing a shear force thereon, the stron- 
tium aluminate pigment and the plastics carrier ma- 
terial (and optionally one or more processing adju- 
vants) to form a first mixture; 

(ii) compounding the first mixture in an extruder to 
form a substantially homogeneous second mixture; 

(iii) extruding the second mixture through the die of 
the extruder and pelletising the extruded material. 

[0012] Step (i) above may suitably be carried out in a 
bowl-type blade/paddle mixer, at a preferred mixing 
speed of about 1500 r.p.m. 

[0013] Suitably, step (ii) above may be carried out in 
a twin-screw extruder, in which the profile segments 
have been configured to allow a gentle mixing action. 
The barrel of the extruder should be short (relative to 
the pitch of the screws) and the temperature profile of 
the extruder is set to the optimum requirements of the 
plastics carrier material used in the manufacture of the 
masterbatch. 

[0014] Prior to step (i) above, the pigment, the carrier 
material and the processing adjuvants are carefully 
weighed out. Extractor means are provided over the bal- 
ance and protection means (e.g. mask, safety-glasses) 
should be worn by each operator. 
[0015] Step (i) above is to be earned out in the ab- 
sence of moisture. This may be achieved by setting a 
maximum weight for each batch of material made ac- 
cording to the method of the present invention. A suita- 
ble maximum weight would be in the range 1 0 to 30 kg, 
preferably no greater than 25 kg. 
[001 6] Where ambient temperatures are below about 
1 6*C, it is advisable to oven-dry the first mixture prior to 
extrusion. 

[0017] Processing adjuvants which may be added to 
the pigment and carrier during step (i) above include, for 
example, waxes such as polyethylene wax and the var- 
ious montan waxes, especially calcium montanate wax, 
together with minor amounts of alkaline earth metal 
stearates, especially calcium stearate. Other process- 
ing aids, such as oils, may if necessary be added to the 
mixture prior to step (ii) above. 
[0018] In a third aspect, the present invention pro- 
vides plastics articles made from the masterbatch ac- 
cording to the first aspect hereinabove described. 
[0019] Articles according to said third aspect may be 
made by means of fabrication processes including com- 
pound extrusion, profile extrusion, filament extrusion, 
single or multilayer co-extrusion, injection-moulding, 
blow-moulding, single, twin or triple shot-moulding and 
calendering. 
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[0020] Examples of articles according to said third as- 
pect include blown bottles, blown films, calendered films 
and tapes. 

[0021] All such articles will, after exposure to natural 
or artificial light, exhibit luminescence for between 4 and 
8 hours (in some cases for up to 12 hours). 
[0022] The present invention will be illustrated, merely 
by way of example, as follows: 
[0023] The formulations shown in Examples 1 to 4 be- 
low were mixed together in the absence of moisture and 
without imposing a shear force thereon to form a first 
mixture. The first mixture was compounded in an extrud- 
er to a substantially homogeneous second mixture, 
which was then extruded and pelletised. 
[0024] In the Examples, all "percentages 0 are by 
weight, based on the total weight of the formulation. 



Example 1 




Strontium aluminate pigment 


35% 


• 


Wax 


1.4% 




Calcium stearate 


0.1% 




Ethylene/vinyl acetate copolymer 


63.5% 



Example 2 




Strontium aluminate pigment 


35% 


♦ 


Wax 


1 .4% 




Calcium stearate 


0.1% 




Ethylene/methacrylate copolymer 


63.5% 



Example 3 




Strontium aluminate pigment 


65% 


* 


Wax 


1.4% 




Calcium stearate 


0.1% 




Ethylene/vinyl acetate copolymer 


33.5% 



Example 4 




Strontium aluminate pigment 


65% 


• 


Wax 


1.4% 




Calcium stearate 


0.1% 




Ethylene/methacrylate copolymer 


33.5% 



* polyethylene wax or calcium montanate wax may be used. 



Claims 

1 . A masterbatch comprising a luminescent pigment 
uniformly distributed in a plastics carrier material, in 
which the luminescent pigment consists essentially 
of strontium aluminate, characterised in that said 
strontium aluminate pigment is present in said mas- 
terbatch in an amount of at least 30% by weight 



(based on the total weight of said masterbatch). 

2. A masterbatch according to Claim 1 , in which the 
amount of strontium aluminate pigment is from 30% 

5 to 70% (e.g. 35% to 65%) by weight (based on the 
total weight of said masterbatch). 

3. A Masterbatch according to Claim 1 ,or 2, charac- 
terised in that the particle size of the strontium alu- 

10 minate pigment is in the range 7 to 45 microns, for 
example 8 to 30 microns. 

4. A masterbatch according to any preceding claim, 
characterised in that the plastics carrier material is 

15 a polyolefin-based homopolymer, copolymer or ter- 
porymer. 

5. A masterbatch according to Claim 4, characterised 
in that the plastics carrier material comprises ethyl- 

20 ene/vinyl acetate copolymer or ethylene/methacr- 
ylate copolymer. 

6. A masterbatch according to Claim 4, characterised 
in that the plastics carrier material comprises high- 

25 density, medium-density or low-density polyethyl- 
ene, polypropylene, polystyrene, polyvinyl chloride, 
polyvinyl acetate, polyacetal, styrene/acrylonitrile 
or acrylonitrile/butadiene/styrene polymers. 

30 7. A masterbatch according to any one of Claims 1 to 
3, characterised in that the plastics earner material 
is selected from the group consisting of polyamides, 
polycarbonates, polyurethanes and polyesters, (e. 
g. polyethylene terephthalate). 

35 

8. A method of making a masterbatch according to any 
preceding claim, said method being characterised 
by: 

(j) mixing together, in the absence of moisture 
and without imposing a shear force thereon, the 
strontium aluminate pigment and the plastics 
carrier material (and optionally one or more 
processing adjuvants) to form a first mixture; 
45 (ji) compounding the first mixture in an extruder 

to form a substantially homogeneous second 
mixture; 

(iii) extruding the second mixture through the 
die of the extruder and pelletising the extruded 
so material. 

9. A method according to Claim 8, characterised in 
that step (i) is carried out at a mixing speed of about 
1500 r.p.m. 

55 

10. A method according to Claim 8 or 9, characterised 
in that the maximum weight of each batch of mate- 
rial made according to said method is in the range 
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10kg to 30kg. 

11. A method according to Claim 8, 9 or 10, character- 
ised in that the first mixture is oven-dried prior to 
extrusion. 5 

12. A method according to Claim 8, characterised in 
that said optional processing adjuvants comprise 
waxes, oils or alkaline earth metal stearates. 

w 
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